Mutagenic and carcinogenic properties of platinum-based anticancer drugs.
Cisplatin (DDP) is currently one of the most effective drugs for the treatment of cancer. It causes primarily intrastrand DNA-DNA cross-links, and is highly mutagenic and carcinogenic in both in vitro and in vivo experimental models. There is, however, considerable variability between the response seen in different cellular systems, probably at least partly because of the different cellular DNA repair capacities. A number of analogues of cisplatin have been developed and one of these, carboplatin (CDDCA), is also in widespread clinical use. Although it is somewhat less toxic, there is no evidence that its mode of action differs from that of cisplatin. A limited amount of mutagenicity data suggests that it has similar mutagenic and carcinogenic consequences as the parent drug. Many further analogues of cisplatin are now in clinical trials, and some of these appear to have different DNA repair responses (and therefore possibly the development of clinical resistance). Although some (e.g., iproplatin and spiroplatin) are less mutagenic than either cisplatin or carboplatin, these appear to be the ones least likely to achieve wide use. There are insufficient data on several of the most promising clinical analogues (e.g., DWA2114R and ACDDP) to judge their relative mutagenic and carcinogenic potential. Detailed studies on the DNA repair and mutagenicity characteristics of these compounds will not only provide clinically relevant data, but may also aid in the selection of further useful antitumour agents in this series.